Conepxxanue:

[Inanupyembie pe3ynbTaThl 2 cTp.
Conepxanue kypca 10-11 kiacca 4 cTp.
VYuebOnsiit mnan 10 knace 19 ctp.

VYuebOnsiit ian 11 kimace 20 cTp.



JIMYHOCTHBIE pE3yIAbTaThI:
- poccHiicKasi IpaKJaHCKasi HIEHTUYHOCTb, MIATPUOTHU3M, YBAXKEHHUE K CBOEMY
HapoAy, 4YyBCTBA OTBETCTBEHHOCTH Ilepe PonuHou, rop1ocTu 3a CBOM Kpaii, CBOXO
Poauny, nmpouuioe u HacTosIIlIee MHOIOHALIMOHAIBHOTO Hapoaa Poccun, yBaxeHue
rOCYJapCTBEHHBIX CUMBOJIOB (repo, ¢iar, rTuMH);
- TPaKJAHCKAs! TIO3UIMS KaK aKTUBHOT'O M OTBETCTBEHHOT'O WJIEHA POCCUIUCKOTO
0O0LIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa U 00s13aHHOCTH,
yBa)XKarolero
3aKOH M MPaBONOPAIOK, 00J1aJaI0IEro YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOLIET0 TPAJAUIIMOHHBIE HAIMOHAJIbHBIE M 00IIeUeIOBEYECKUE
I'YMaHUCTUYECKHE U IEMOKPATUUECKUE LIEHHOCTH;
- FOTOBHOCTb K Cy>keHHUI0 OTeuecTBy, €ro 3alliuTe;
- c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JUAJIOTre KYJIbTYDp, a
TaK)Ke pa3IMUHbIX (HOPM OOIIECTBEHHOTO CO3HAHUS, CBOETO MECTa B
MOJIUKYJIBTYPHOM
MUDE;
- c(pOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIHUTAHMS B COOTBETCTBUH C
0011e4YeI0BEYECKMMHU LIEHHOCTSIMU U UJealaMH TPakIaHCKOTO OOIIEeCTBa;
TOTOBHOCTbH U
CIIOCOOHOCTH K CAaMOCTOSITEIIbHOM, TBOPUYECKON M OTBETCTBEHHOM JESATEIHHOCTH;
- TOJIEPAHTHOE CO3HAHHE U MOBEJICHUE B MOJUKYJIHTYPHOM MHUPE, TOTOBHOCTh U
CIIOCOOHOCTH BECTH IUAJIOT C APYTMMH JIFOJIbMH, TOCTUTAaTh B HEM
B3aMMOIIOHUMAaHUS,
HAXOAUTh OOIIHE IeJIU U COTPYAHUYATD IS MX JOCTHXKEHUS;

pa3BUTHE KOMIETEHUHUU COTPYIHHYECTBA CO CBEPCTHUKAMU, AETHMHU
MJIQJIIIETO  BO3pacTa, B3POCIABIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIC3HOHM, Y4eOHO-HCCIIeIOBATEIbCKOM, TIPOCKTHOM M JIPYTHX BHIAX
NEATENbHOCTH,

MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd, 3HAYMMOCTH HAayKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY
TBOPUYECTBY, BJIAJCHHE JIOCTOBEpHOW uWHQOpManmer o0 MepesoBbIX
NOCTVKEHUSIX M OTKPBITUSAX MHPOBOM H  OTCYECTBEHHOW  HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U 00IIECTBa;

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE
camM000pa3oBaHMIO, Ha MIPOTSIKEHUN BCEU JKM3HM; CO3HATEbHOE OTHOIICHUE
K HEIIPEPBIBHOMY 00Pa30BaHMIO KaK YCIOBUIO YCICITHOW MpodecCHoHaIbHON
1 OOIIIECTBEHHOM JEITEIBHOCTH;

AKOJIOTUYECKasi KyJbTypa, OEepeKHOE OTHOILICHHS K POJHOU 3eMIe,
npupogHbIM  OorarctBam Poccum u  Mupa; TOHUMAHHUE  BIUSHUS
COLMAIBHOOKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE MPUPOAHOM U
COLMAJIBHOM Cpebl, OTBETCTBEHHOCTh 3a COCTOSIHUE MHPUPOJHBIX PECYPCOB;
YMEHMSI W HaBBIKM Pa3yMHOTO MPUPOJOIOIB30BAHHS, HETEPIUMOE



OTHOIIIGHUE K JEUCTBUSIM, MPUHOCSIIUM BpeJ JKOJOTUHU; MpUOOpETEeHHE
OTIBITA SKOJIOTO-HAMPABICHHOU €S TEILHOCTH;

OCO3HAHHBIM BbBIOOp Oyaymiedt npodeccun Kak MyTh U CHOCOO
peanu3aiu cOOCTBEHHBIX )KU3HEHHBIX IIJIAHOB;

FOTOBHOCTh ~ OOyYalwmuxcss K  TPYJIOBOM  mpodecCHOHATBHOM
NEATeTbHOCTH KaK K BO3MOXKHOCTH Yy4YacTUsl B PEUICHUU JIMYHBIX,
00I11IeCTBEHHBIX, TOCYIaPCTBEHHBIX, O0IICHAIIMOHATBHBIX MPOOJIEM;

NOTPeOHOCTh TPYAMUTHCS, YBaXKEHUWE K TPyAy U JIOIIM Tpyna,
TPYJIOBBIM JIOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE
OTHOIIIEHHUE K Pa3HBIM BHUJIaM TPYJIOBOH JIEATEIbHOCTH.

MeTaHpeIIMCTHBIe PE3YIbTAThI:

1) yMEHHE CaMOCTOSATEITLHO ONPEICIIATD 1ETU ACATSIBHOCTH M COCTABIIATH TUIAHBI
JESATEITBHOCTH; CAMOCTOSITEIIBHO OCYIICCTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH JEATEIBHOCTD; HCIIOIH30BaTh BCE BO3MOXKHBIC PECYPCHI JUIs
JOCTIIKEHUS MTOCTABICHHBIX ICJICH U pean3alliy TJIaHOB JICITeIbHOCTH,
BBIOMPATH YCTICIIHBIC CTPATCTUU B PA3IUYHBIX CHTYAIINSX;

2) yMeHHUE TPOYKTUBHO OOIIATHCSA U B3aMMOJICHCTBOBATh B IMPOIIECCE COBMECTHOU
NEeSTENBHOCTH, YYUTHIBATh O3UIIUU APYTHX YUACTHUKOB JIESITEILHOCTH,

3¢ PeKkTUBHO pa3penaTh KOH(IUKTHI;

3) BnajieHNe HaBbIKAMU MTO3HABATEIBLHOM, YUeOHO-UCCIEA0BATENbCKON U
POEKTHOM JeSTETbHOCTH, HABBIKAMH pa3pelieHus Mpo0eM; ClIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSATENLHOMY IMOMCKY METO/OB PEIICHUS TPAKTUYECKUX 3ajad,
IPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS;

4) rOTOBHOCTB Y CIIOCOOHOCTh K CAMOCTOSITEIIbBHOW HH(POPMAITHOHHO -
M03HABATEIBHOM ESITEILHOCTH, BJIa/ICHUE HABBIKAMU MOJYYCHHSI HEOOXOIUMOM
UHGOpPMAIINH U3 CIOBApE Pa3HBIX TUIIOB, YMEHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX WH(DOPMAIUHU, KPUTHYECKU OILICHUBATh U MHTEPIIPETUPOBATH
uH(MOPMAINIO, TTOYIaeMYI0 U3 PA3IHYHbIX HCTOYHUKOB;

5) yMeHHe HCTIOIh30BaTh CPeACTBA MHGOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX
texHosiorui (nanee — MKT) B perieHur KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOIIOCHUEM TPeOOBaHUI S)PTOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, PeCypCOCOePEKEHUS, MPABOBBIX U ATHUYECKUX HOPM,
HOPM HH(POPMAITMOHHOM 0€30MTaCHOCTH;

6) yMEHHE OIpeIeNATh Ha3HaUYCHNE U (DYHKIIMH Pa3INIHBIX COIMATBHBIX
WHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIHHO OIICHUBATH U TPUHUMATh PEIICHUS, OTIPEIETSIONNE
CTpATETHIO MOBEJCHUS, C YYETOM IPaKIaHCKUX U HPABCTBEHHBIX IIECHHOCTEH;

8) BaieHue S3BIKOBBIMH CPEJICTBAMU - YMEHHUE SICHO, IOTUYHO W TOYHO U3JIaraTh
CBOIO TOUKY 3pEHUS, NCIIOJIH30BATh aJCKBATHBIE SI3BIKOBBIC CPE/ICTBA;

9) BnazicHNEe HABBIKAMU TIO3HABATEIHLHOUN peIIeKCHH KaK OCO3HAHUS
COBEPIAEMbIX JIEUCTBUN U MBICIIUTEILHBIX MPOIIECCOB, UX PE3yJIbTATOB U
OCHOBaHWIA, TPAHMI] CBOCTO 3HAHUS U HE3HAHUS, HOBBIX TIO3HABATEIBHBIX 33/1a4 U
CPEIICTB UX JTIOCTHKCHHUS.



[IpenmeTHbIE PE3YyABTATHI:

1) cpopMHpOBaHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMEHHON HAyYHOU
KapTUHE MUPA; TOHUMAHHUE POJIU XUMUHU B (POPMUPOBAHUHU KPYro30pa u
(GYyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JJIsl pElISHUs MPAKTUYECKUX 3a/1aY;
2) BJIaJIcHUE OCHOBOIIOJIATAIOIIUMHY XUMUYECKUMU TTOHSATUSIMU, TEOPUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSMHU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKOMN
TEPMHUHOJIOTMEN U CUMBOJIMKOM;

3) BajeHre OCHOBHBIMHM METO/IaMU HAYYHOTO TTO3HAHMS, UCTIOIH3YEMBIMU B
XUMUU: HAOJIOICHUE, OTIMCaHUe, U3MEPEHUE, IKCTIEPUMEHT; YMEHHUE
00pabaTbkIBaTh, OOBSICHATH PE3YyJIbTAThl MPOBEICHHBIX OMBITOB U JIETIATh BHIBO/IBI;
TOTOBHOCTh M CHIOCOOHOCTh MPUMEHSITh METO/IbI TTO3HAHUSI TIPU PEIICHUU
IPaKTUYECKUX 3a]1ay;

4) chopMUPOBAHHOCTH YMEHUS J1aBaTh KOJUYECTBEHHBIC OIICHKU U TTPOBOIUTH
pacyeThl M0 XUMUYECKUM (popMyriamM U ypaBHEHUSIM;

5) BnajieHue MpaBmIaMu TEXHUKH 0€30TaCHOCTH TIPU UCIIOIB30BAaHUN XUMUUYECKUX
BEIIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU TIO OTHOIIEHUIO K XUMUYECKOM
UHGOpPMAIIHMH, TTOTYy4aeMOU U3 pa3HbIX UCTOUYHUKOB.

7) chopMUPOBAHHOCTH CUCTEMBI 3HAHUHN 00 OOIIUX XUMUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;

8) chopMHUPOBAaHHOCTH YMEHUI UCCIEA0BATH CBOMCTBA HEOPTAHMYECKUX U
OpraHMYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuii, TPOTHO3UPOBATH BO3MOKHOCTh UX OCYILIECTBICHUS;

9) BrajieHre YMEHUSIMH BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUM O COCTABE,
CTPOCHHMH BEUIECTBA U OCHOBHBIX XUMUUYECKUX 3aKOHAX, MPOBEPATH UX
AKCIIEPUMEHTATBHO, (POPMYIUPYS 1IEJIb UCCIIETOBAHUS;

10) B1asieHre MeToAaMU CaMOCTOATEJILHOTO TUIAHUPOBAHUS U MIPOBEACHUS
XUMHYECKUX IKCTIEPUMEHTOB C COOJIIOICHHEM MPaBUII O€30MaCHOM pabOTHI C
BEIECTBAMU U J1a00OpaTOpHBIM 000pyn0BaHHEM; CHOPMHUPOBAHHOCTh YMEHUN
OMMCaHUs, AaHAJIN3a U OLIEHKH JTOCTOBEPHOCTH MOJYYEHHOTO PE3y/IbTaTa;

11) chopMupoBaHHOCTH YMEHHI POTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH C
MO3ULINI 3KOJIOTUYECKON 0€30IaCHOCTHU MOCIEACTBUSA OBITOBOM U
MPOU3BOJACTBEHHOM JI€ATEILHOCTH YEJIOBEKA, CBA3aHHOU ¢ mepepaboTKOM
BEILIECTB.

Conep:xaHue pa3ieioB H TeM Y4eOHOT0 Kypca

10 xkaace (3 4 B Hexero, Beero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)

Tema 1. IloBTopenue u yrayoaenue 3Hanui (184)



ATOMHO-MOJIEKYJIIPHOE YueHHe. BerecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTAB BellecTBa. MoJisipHast U OTHOCUTEJIbHAS
MOJIEKYJISIpHAsE MacChl BelecTBa. MoabHAas A0JI9 U MaccoBas JI0JIsl AJIEMEHTA B BELLECTBE.

Crpoenue atoMa. AtoMHast opoutains. [IpaBuia 3anoaHEHNs 2IEKTPOHAMU aTOMHBIX
opbOuraneii. Banentueie anexktponsl. [leproanueckuii 3akoH. @OpMyIMpOBKa 3aKOHA B CBETE
COBPEMEHHBIX MPEICTABIEHUN O CTPOEHUHU aroMa. MI3MEeHEeHrEe CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUH B IIEpUOJIaX U TpyIIax.

XuMuyeckas CBs3b. DIEKTPOOTPULIATENBHOCTb. Buibl Xumuueckoi cBsa3u. MloHHast CBs3b.
KoBanenTHas HenossipHas U noJisipHasi cBsi3b. OOMEHHBIN U IOHOPHO-aKLEIITOPHBIM MEXaHU3M
00pa3oBaHUs KOBAJIEHTHOW MOJIIpHON cBA3H. ['eoMeTpust MoneKynbl. Metayuinyeckas CBA3b.
BonoponHnas cBsi3b. ArperaTHble COCTOSIHUSI BEIeCTBA. THUIbl KPUCTAIIINYECKUX PELIETOK:
aTOMHas1, MOJIEKYJIIpHasi, MOHHAs, METaJUINYECKas.

Pacuerts! o popmynam u ypaBHeHUsIM peakuuid. ['a3oBble 3akoHbl. YpaBHeHue Knalinepona—
MemnneneeBa. 3akoH ABorajipo. 3akoH OOBEMHBIX OTHOIIEHHH. OTHOCUTEIbHAS TIIIOTHOCTh
ra3os.

Knaccudukanus XuMuuecKux peakluii Mo pa3IudHbIM PU3HAKaM cpaBHEHUs. V3meHeHue
CTCIICHHU OKHUCJICHUS 3JIEMCHTOB B COCANHCHUAX. OKI/ICJ’II/IT@J’IBHO-BOCCTaHOBI/ITeHLHLIe peaKHI/II/I.
Oxkucnenre u BoccTaHOBJIEHUE. OKUCIUTENN U BOCCTAHOBUTEIN. METO 1 3IIEKTPOHHOTO
Oananca. [lepmaHranaT Kanus Kak OKACITUTEINb.

Baxueiime Kaacchl HEOPraHMYECKUX BeMIeCTB. [ eHeTnueckas CBA3b MEXIY KilacCaMu
HEOPraHMYeCKuX coeAnHeHui. Peakunu nonnoro oomena. I'maponus. pH cpenpr.

PactBopbl. CriocoObI BeIpaK€HUS KOJTUYSCTBEHHOTO COCTaBa PacTBOPA: MacCcOBasl IO
(TIporieHTHAsI KOHIICHTpaIHsl), MOJIsIpHast KoHIeHTpanus. Koonaaeie pactBopbl. dhdexT
Tunnana. Koarymsuus. Cunepesuc. Komriekcubie coequHenusi. CocTaB KOMIUIEKCHOTO MOHA:!
KOMILIEKCO0Opa3oBaTeb, Juranapl. KoopannammonHnoe yuciio. HoMeHkIaTypa KOMITJIEKCHBIX
COECIUHEHU.

JdemoHcTpanmnu.

1. O6pa3ibl BelecTB MOJICKYJIIPHOTO  HEMOJIEKYJISIPHOTO CTPOCHHS.
2. Bosrouka nona.

3. OnpeneneHue KUCIOTHOCTH CPEAbI MPY MOMOIIY UHAUKATOPOB.

4. Dddexr Tunnans.

5. O6pazoBaHne KOMIUIEKCHBIX COETMHEHUI MepeXOqHBIX METaJIOB.
JlabopaTopHbIe ONBITHI.

1. Peakiiun HOHHOTO OOMEHa.

2. CBolicTBa KOJIJIOUIHBIX PACTBOPOB.

3. T'maponus coei.

4. IlomyyeHue U CBOWCTBA KOMIUIEKCHBIX COSAMHEHUH.

IIpakTnueckas padora Ne 1. BeinonHeHne sKCIEpUMEHTaIbHBIX 33/1a4 110 TEME
«PeakimoHHast ClIOCOOHOCTH BELIECTB B PACTBOPAX).



Kounrpoabsnas padora Nel o teme «OCHOBBI XUMHI.

Tema 2. OcHOBHbIE NOHATHS OPprannyeckoit xumum (134)

[Ipenmer oprannueckoit xumuu. OCOOEHHOCTH OPraHNYECKUX BELIECTB. 3HAUCHHUE
opraHuyeckoi Xxumuu. [IpuarHbl MHOr000pa3usi OpraHMuECKUX BEIIECTB. YTIEPOAHbIN CKEIIET,
€ro TUIbI: HUKINYECKUE, anuKindeckue. KapOonukinueckrue u reTepoLUKINYECKUE CKEJIETHI.
Bunpsl cBs3ell B MOJIEKyJIaX OpraHUYECKUX BELIECTB: OJMHAPHBIC, IBOMHBIE, TPOUHBIE.
N3meHeHne sHeprum CBsA3ed MEKly aTOMaMHM YIJIepoia IIPU YBEIIMUYEHUH KPATHOCTH CBSI3U.
HacpiieHHble 1 HEHACBHIIEHHBIE COEAMHEHUS.

DNEeKTPOHHOE CTPOCHUE U XMMHUUECKHE CBSI3M aTroMa yriepoja. [ mbpuauzamnus opouTanei, ee
TUIIBI JUTS OPraHUYECKHX COeMHEHuiA: SP°, Sp2, sp. O6pa3oBaHue G- U T-CBA3EH B MONEKYIAX
OPraHNYEeCKUX COCTMHECHUH.

OCHOBHBIE TIOJIOKEHUS CTPYKTYPHOU TEOPUHU OPraHUYECKUX COCIUHEHNN. XUMHUUECKOE
ctpoenue. CtpykrypHas Gopmyna. CTpykTypHas U IpoCTpaHCTBeHHas uzomepus. M3zomepus
YTIepoaHoro ckenera. M3oMepus nonoxenus. MexknaccoBas n3oMepus. Bunbt
MIPOCTPAHCTBEHHOM H3oMepuu. Onruueckast nzomepusi. ONTHYECKUE aHTUTIONbI. XHUPATbHOCT.
XupanbHbIE U AXUPATBHBIE MOJIEKYJIBI.

I'eomerpuueckas uzomepus (yuc-, mpanc-uzomepus). ['omonorus. ['omomnoru.
I'omonorunueckast pa3HOCTh. ['oMoIOTHYECKUE PAIBI.

OnexktpoHHbIe 3P dekThl. CrocoObl 3amucei peakiuii B opraHndeckoit xumuu. Cxema u
ypaBHEHHUE. Y CIIOBHS TpoBeneHus peaknuil. Kinaccudukamus peakiinii OpraHnuecKux BEleCTB
[0 CTPYKTYPHOMY IPU3HAKY: 3aMelleHUE, IPUCOECANMHEHNE, OTUIEIUIeHHE. MeXaHU3MBbI
peakuuii. CriocoObl pa3pbiBa CBS3U yriiepoa-yriaepo. CBoOOAHbIE paiKabl, HyKJICO()UIbl 1
ANEKTPOPHITHI.

Knaccudukanus opraHiueckux BelecTB U peakiuii. OCHOBHbBIE KJIACChl OPTaHUYECKUX
coenuHenuil. Kiiaccudukanus opraHuueckux COeAMHEHUN M0 PYHKIIMOHAIBHBIM IPYIIIIaM.
DIEKTPOHHOE CTPOEHUE OPraHUYECKUX BellecTB. B3anMHoe BiIMsHHE aTOMOB U TPYIII aTOMOB.
WNunykrusHbil U Me3oMepHbIii 3ddekTol. [Ipeacrapnenue o pesonance. Homenknarypa
OpraHMYECKUX BellecTB. MexxayHapoaHas (cucreMaTudeckasi) HOMEHKJIaTypa OpraHu4ecKux
BEIIECTB, €€ MPpUHLUILI. PaninoHanbHas HomeHkiatypa. OKUClIeHue U BOCCTAaHOBJICHHE B
OpraHNYeCKON XUMUHU.

JdemouncTpanuu. 1. Moaenu opraHu4ecKuX MOJIEKYII.

Tema 3. YraeBoaopoasl (25 )

A 1 x a H bl. CTpoeHue Mosekynbsl MetaHa. [lonarue o koHdopmarmsax. OOmas
XapaKTepUCTHKA Kilacca, PU3NUEeCKue U XMMUYECKHE CBOMCTBA (TOpeHHE, KaTaIUTHYECKOe
OKHCIICHHE, TaJIOT€HUPOBaHNEe, HUTPOBAHHE, KPEKHUHT, MUPOJIN3). MexXaHU3M peakluu
XJIOpUPOBaHMS MeTaHa. AJIKaHbl B Tpupoae. CHHTETHYECKUE CIIOCOOBI MOTyUeHHs! aJIKaHOB.
MeToapl MOTydeHHsI aJKaHOB U3 aJIKUIIraloreHu10B (peaxius Bropna),
JeKapOOKCHIMPOBAHNEM COJIEH KapOOHOBBIX KUCIIOT M JIEKTPOIM30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIIOT. [[puMeHeHne aaKaHoB.



ITu x 10 ankaH bl O0mas xapakTepucTUKa Ki1acca, GU3ndecKue cBorcTBa. Bupl
n3oMmepun. HarpspkeHHbIe M HEHANPS)KEHHbBIE HUKIIBI. XMMUYECKHE CBOWCTBA LIMKIIONPOIIaHa
(ropeHue, rTUAPUPOBAHKE, IPUCOEAUMHEHNE TAJIOTEHOB, FAJIOT€HOBOIOPO/I0B, BOJIbI) U
LUKJIOreKcaHa (TopeHue, XJ0pupoBaHue, HUTpoBanue). [lonydueHne HMKI0aIKaHOB U3 aJIKAHOB
U JUrajoreHaJKaHoB.

A 1 x e H . O0mIas xapakrepucTuka kinacca. CTpoeHue MOJICKY/Ibl 3TuiieHa. Pu3nueckue
CBOMCTBA AJIKEHOB. [ eomeTprueckas n3oMepus aAIKEHOB. XMMUYECKHAE CBOWCTBA AJIKCHOB.
Peakuuu npucoequHeHus o KpaTHOM CBSI3U — I'MAPUPOBAHKE, TAJIOTE€HUPOBAHUE,
rujporajoreHupoBanue, rujparanus. [Ipasumio MapkoBHUKOBA U €r0 00BSICHEHUE C TOUKU
3peHusi AIIEKTPOHHOM Teopun. B3anumoeiicTBrie ajlkeHOB ¢ OpOMOM U XJIOPOM B ra30BoH (haze
K Ha cBeTy. OKUCIIeHHE aJIKeHOB (TOpeHue, OKUCIEHUE KUCIOPOA0M B IPUCYTCTBUH
XJIOpUJa naiaaus, o AecTBreM cepedpa, OKUCIEHNE TOPSIYUM MOIKUCIEHHBIM PacTBOPOM
NepMaHraHaTa Kanus, okucienue no Baruepy). [lonumepuszanus. [lonydenue ankeHoB U3
QJIKQHOB, AJKWITaJIOI€HUJIOB U TUTaJoreHankaHoB. [[prMeHeHre 3TuieHa u nponuieHa.

A nxanaueH bl Kmaccupukanusi TMEHOBBIX YTIIeBOA0PO10B. CONMPSIKEHHBIE JUCHBI.
du3nyYeCcKre U XMMUYECKUE CBOMCTBA IMBUHWIIA U U3onpeHa. 1,2- u 1,4-npucoenrHeHue.
[Nonmumepuzanus. Kayuyku. Bynkanuzanus kayaykos. Pe3una u 300uuT. Cunres OyragaueHa us3
OyTaHa U TaHoOJA.

A 1 x u H b O0mIas xapakrepuctuka. CTpoeHne MOJIeKyIbl areTiieHa. Ousndeckue u
XUMHUYECKHE CBOMCTBA AIKMHOB. Peakniny npucoearnHeHus raJloreHoB, raJloreHOBOI0POIOB,
Bojbl. ['mapupoBanue. Tpumepuzanusa u nuMepu3anus anetuieHa. KuciotHeie cBocTBa
AJIKUHOB C KOHIIEBOM TPOMHOM CBsI3bI0. AlleTHiINIbl. OKUCIIEHHE AIKHHOB PaCTBOPOM
nepmanranata kanus. [Ipumenenue anerunena. KapOounnelii MeTos nmoxydeHus aleTuieHa.
[Inponus merana. CHHTE3 aIKMHOB ATKUIMPOBAHUEM ALlETHIINJIOB.

A p e H bl [lonsTue 06 apomarnunoctH. [IpaBmino Xtokkens. beH301 — cTpoeHue MOJICKYIIbI,
¢buznueckue cBoiictBa. ['omonoruueckuit psin 6enszona. M3omepus nuzamenieHHbIX OEH30J10B
Ha IpUMepe KCH010B. Peakiiuu 3amenieHust B 0€H30JIbHOM sifipe (TaJoreHupoBaHueE,
HUTPOBaHUE, AIKUIMpoBaHue). Peakiuu npucoequHeHus K 0eH30.1y (THAPUPOBAHUE,
XJIOpUpOBaHue Ha cBeTy). OCOOEHHOCTH XUMUU alKHIIOeH3010B. [IpaBuna opueHranuu
3aMECTUTENIEN B peakusaxX 3aMelleHns. bpomupoBanue u HUTpoBaHUeE TOJyoJia. OKHUCIIEHHE
AIIKMJIOEH30JI0B PACTBOPOM IIEpMaHraHara Kanus. [ anoreHupoBaHue ankuiIOEeH30JI0B B
6okoByto 11enb. Peakius Brop-

na—®PUTTUTra Kak MeTOJ CUHTE3a AJIKUII0EH3010B. CTI/IpOJ'I KaK IIpUMEp HECNIPECACIIbHOI'O
ApOMATHUYICCKOI'O COCAUHCHUS.

[IpupOoTHBIEMCTOUYHUKHUYTIEBO 0P O o0 B. [Ipupoanslii u nonyTHbIi HeTAHBIE
rassbl, IX COCTaB, Ucnoyb30BaHue. HegTh kak cMech yrieBogopooB. [lepBuunas 1 BropudHas
nepepabotka HepTH. Pudopmunr. KameHHbIH yros.

FCHCTI/I‘ICCKa}ICBH3LMe)KI[yp3.3J'II/I‘1HBIMI/IKHaccaMI/IyrHCBOHOPOH
o B. KauecTBeHHEIC PCaKM Ha HETIPCACIILHBIC YIJICBOAOPOJbI.

FaJ'IOFCHOHpOI/13BOIlHBICer'ICBO,HOpOI[OB.PCaKLII/II/I3aMCLHCHI/ISIPaHOTeHaHa
TUAPOKCUJI, HUTPOTPYIIITY, HUAHOTPYIIITY. HCﬁCTBHC Ha raJIOr€HIIPOU3BOAHLIC BOAHOTO U
CIIMPTOBOT'O paCcTBOpa MICJIOYH. CpaBHCHI/IC peaKHHOHHOﬁ CIIOCOOHOCTHU aJIKWJI-, BUHHII-,
(beHI/IJ'I- n 6eH3I/IJ'IFaJ'IOFCHI/II[0B. Hcnonp3oBaHue TanoreH MMPOU3BOAHLBIX B 6LITy, TCEXHHUKEC U B



cunre3e. [IoHsTHE O MArHUMOPraHUYECKUX COCIMHEHUAX. [lonyueHne ajikaHoB
BOCCTAaHOBJICHUEM

MOJIAJIKAHOB HOJ0BOJIOPOJIOM. MacHutiopeanuyeckue coeOuHeHus..
JdemoHcTpaumnu.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'openue meraHa, 3TUJICHA, allETHUIICHA.

3. OTHolIEeHUE METaHa, 3TUJICHA, aleTHIeHa U OeH30J1a K pacTBOpaM IepMaHraHaTa Kajaus U
OpOMHOM BOJIE.

4. OxucneHue Tojyoja pacTBOPOM NepMaHTraHaTa Kajusl.

5. Tlony4yeHue STHIIEHA peaKIMel AeTuapaTaii 3TaHOJa, alleTHIeHa —THAPOJIN30M Kapouia
KaJIbIIUA.

6. [TosmyueHue cTuposa aenoauMeprsanyen moaucTUpPosa U UCIIBITAHUE €r0 OTHOIIEHUS K
pacTBOpy NepMaHTaHaTa Kajusl.

JlaGoparopHbie onbIThl. COCTaBIECHUE MOJIETIEH MOJIEKYJT aJTKaHOB. B3anmoaeiicTBHE alKaHOB
¢ 6pomom. CocTaBieHue MOIeTIel MOJIEKYJ HEMPEACTbHBIX COCTUHEHUN.

IpakTuyeckas padora Ne 2. CocraBieHrue MOJIEIEH MOJIEKYN YriI€BOA0OPOIOB.
IIpakTuyeckas padora Ne 3. [loyueHne 3THI€HA U OTIBITHI C HUM.

KonTpoabHast padora Ne 2 o teme «YTI€BOI0POIBI».

Tema 4. Kucsiopoacoaep:kamue opranudeckue coexnneHus (194)

C u p T 6. HoMenknaTypa u nu3omepus cnuptoB. Tokcrueckoe 1eicTBrE Ha OpraHu3M
MeTaHoJia ¥ 3TaHoJ1a. Du3nuecKkue CBOMCTBA NMPEeAEIbHBIX OTHOATOMHBIX CIIUPTOB.
XUMUYECKHE CBOWCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIMH 3aMEIIEHUs THIPOKCUIILHOM
TPYIIIBI Ha TajoreH, MEeXMOJIEKYsIpHasl U BHYTPUMOJIEKYJISIpHas AeruapaTalus, OKUCICHHE,
peaKIuu yriieBOJOPOIHOTO pajuKaia). ANKoroyarsl. [ Maponus, alkuiupoBanue (CUHTE3
pocThiX 3gupoB 1o BunbsMcony). [IpombliuieHHbINH CUHTE3 MeTaHOJa. MHOTOaTOMHBIE
CHUPTHI. DTUIECHTIUKOJb U TIUIEPUH, NX (U3NUYECKUE U XUMUYeckue cBoricTBa. CuHTE3
JMOKCAaHa U3 STUICHIIUKOISA. TOKCHYHOCTE THIIEHTIINKOI. KauecTBeHHas peakius Ha
MHOTOATOMHBIE cUPThI. [IpocThie 3uphl Kak U30Mephl MpeeTbHBIX OJTHOATOMHBIX CITUPTOB.
CpaBHeHue X GU3NYECKUX U XUMHYECKUX CBOMCTB O cupTamu. Peakiius pacuienieHus
MPOCTBIX A3PUPOB HOTOBOIOPOIOM.

@ e H o 11 bI. HomenkiiaTypa u nzomepus. BzanmHoe BiaMsHUE Tpynn aTOMOB Ha pUMeEpe
¢denona. duznueckre U XMMUYECKHEe CBOMCTBa (eHoa U Kpe30sioB. KuciaoTHbie cBONCTBA
(eHOJI0B B CpaBHEHHUH CO CUpTaMU. Peakiny 3aMenieHust B OEH30JbHOM KOJIbIIE
(ranorenupoBanue, HUTpoBaHue). Oxucienue ¢peHonoB. KauecTtBeHHble peakinu Ha (heHO.
[Tpumenenue deHomna.

KapOOHUIBHBIECOEIHHEH U 5. DICKTPOHHOE CTPOCHHE KapOOHWIBHOMN TPYTIIIHL.
Anbrerunbl 1 KeToHbl. @uznueckue cBOCTBa popMalnbaeruaa, aleTaibAeriia, aleToHa.
Ilonamue o kemo-eHonrbHOU maymomepuu KapooHuibHuIX coeounenul. Peakuun



MIPUCOCTMHEHISI BOJIbI, CIUPTOB, IMAHOBOIOPOJIa ¥ THAPOCYIb(uTa HaTpus. CpaBHEHUE
PEaKIMOHHON CIOCOOHOCTH allbJACTUIOB U KETOHOB B PEAKIUAX MPUCOCTMHECHUS. Peakiuu
3aMEIICHUsI aTOMOB BOJIOPO/Ia TIPH 0-yTIIEPOJHOM aTome Ha raynoreH. [lonmumepuzamnus
¢bopmanpaeruaa u aueranpaeruaa. Cunmes cnupmos 63aumooeticmsuem KapOOHUIbHbIX
coeduneHutl ¢ peakmugom I punvapa. Oxucienrne KapOOHWIbHBIX coequHeHnid. CpaBHEHHE
OKHCJICHUS aJIbJICTHIOB M KETOHOB. BoccTaHOBICHNE KapOOHMIIBHBIX COSIMHCHUHN B CITUPTEHI.
KadecTBeHHBIE peakIIuy Ha allbJCTUAHYIO TPYIITY. Peakyuu anb00abHO-KPOMOHOBOU
konOoencayuu. OcobeHHOCTH (hopMabe-

ruga. Peakuus popmanpaeruna ¢ GeHoIoM.

KapOOHOBBI€KHUCIIOTHL DIEKTPOHHOE CTPOEHUE KapOOKCUIBHON TPYIIIIHI.
I'omonoruueckuit psii mpeaesbHBIX OAHOOCHOBHBIX KApOOHOBBIX KHCIOT. PU3HUYECKUE
CBOICTBa KapOOHOBBIX KUCJIOT Ha MPUMEPE MypaBbUHOM, YKCYCHOU, IPOITMOHOBOM,
MaJTbMUTHHOBOM U CTEAPUHOBOI KUCIIOT. XUMHUYECKHE CBONCTBA KAPOOHOBBIX KUCIIOT.
Kucnotnsle cBoiicTBa (M3MEHEHHE OKPACKU MHAUKATOPOB, PEAKIMU C AKTUBHBIMU METAJUIAMH,
OCHOBHBIMH OKCHJIaMH, OCHOBaHUSMH, COJIIMU). VI3MeHeHne cuibl KapOOHOBBIX KUCIIOT MPU
BBEJICHUH JOHOPHBIX M aKIENITOPHBIX 3aMecTuTeneil. BzanmoelictBre KapOOHOBBIX KHUCIIOT CO
cnupraMu (peakuus stepudukanun). ['agorennpoBanre KapOOHOBBIX KUCIOT B OOKOBYIO IIETIb.
Oco0OeHHOCTH MypaBbUHOM KUCIIOTHL. BaxkHeilume npeacTaBuTeny Kiacca KApOOHOBBIX KUCIOT
1 ux npuMmeHenue. [lomydyenne MypaBbMHON U YKCYCHOW KHCJIOT B IIPOMBIIIJIEHHOCTH.
Bricmne kap6oHoBbie kucinoThl. [1laBeneBast kucioTa kak mpeacTaBUTeNb JUKApOOHOBBIX
kucnot. [IpencraBieHue o HeNpeaeabHbIX U ApOMATHUECKUX KUciIoTaX. OcCOOEHHOCTH UX
CTPOCHHMS ¥ CBOMCTB. 3HAUCHUE KapOOHOBBIX KUCIIOT.

OYHKIIUMOHATbHBENPOU3IBOJHB EKapOOHOBH XKHUCIOT. [lonydenue
XJIOPAHTUAPUIOB U aHTUIPUIIOB KUCIOT, UX TUIpoin3. [lodydeHne cioKHbIX 3(pupos ¢
HCI0JIb30BAHNEM XJIOPAHTHIPUIOB U aHTUAPUIOB KUCIOT. CrokHbIe 3(UPBI KaK HU30MEPHI
KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3HMUECKUX CBOMCTB M PEAKIIMOHHOM CIIOCOOHOCTH
CJIOXHBIX 3(DUPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['uapon3 cnoxHbIX 3pupoB. CUHTE3
CIIOXHBIX 3(UpoB PeHosnoB. CrnoxxHbie 3(HUPbl HEOPraHUYECKUX KUCIOT. HUuTpornuuepuH.
Amugpl. Conu KapOOHOBBIX KUCIIOT, UX TEPMUYECKOE Pa3I0KEHHE B MPUCYTCTBUU LIEIOYH.
CuHTe3 KapOOHUIIBHBIX COSAMHEHUN Pa3JI0KEHUEM KAJIbIIMEBBIX COJIel KapOOHOBBIX KHCIIOT.

JdemMoHcTpanum.
1. BzauMoelicTBuEe HATpHsI C 3TAHOJIOM.
. OxucneHune 3TaHoJIa OKCUIOM MEJM.

. 'openue sranona.

A~ WD

. B3aumoneiictBue mpem-06yTuiaoBoOro cupra ¢ CoJITHOW KUCIOTOH.
. KauecTBeHHas peakuyss Ha MHOTOAaTOMHBIE CITUPTHI.

. KauecTBeHHbIE peakiiy Ha GEHOIBI.

. Onpenenenue anpAEruA0B MIPU IOMOIIY Ka4ECTBEHHBIX PEAKIUI.

. Okucnenue AIBACTUI0B IICPMAHTAHATOM KaJIWs.

© 00 ~N O W

. [lonmyuenune cno>xHbIX PUPOB.

JlabopaTopHble ONBITHI.



5. CBoiicTBa 3THJIOBOTO CIIUPTA.

6. CBoiicTBa IMIMLEPHUHA.

7. CpoiictBa (eHona. KauecTBeHHBIE peakIy Ha (PEHOIBI.

8. CpoiicTBa opManuHa.

9. CBoiicTBa YKCYCHOM KUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnueckas padora Ne 4. [Tonyuenue 6pomdTaHa.
IIpakTnueckas padora Ne 5. [lonydyeHue aneToHa.
IMpakTHyeckasi padora Ne 6. [TomydeHne yKCyCHOM KUCIIOTHI.
IIpakTnueckas padora Ne 7. [lonydyeHue sTuianerara.

IIpakTHyeckas padora Ne 8. PenieHne skcriepruMeHTaNbHBIX 33444 110 TEME
«Kucmopoacoepkamye OpraHM4eCKAe BEIECTBaY.

KonTpoabsHas padora Ne3 no teme «Kucinopoaconepxanmue opraHi4eckrue BEIeCTBay.

Tema 5. A30T- u cepocoaep:xanye coeuHeHus (64)

Humpocoeounenus. Snexkmponnoe cmpoenue numpozepynnul. Ilonyuenue HumpocoeouneHuil.
B3puvisuamuie sewecmsa.

A M 1 H bl. I30Mepus amuHoB. [lepBUYHbIE, BTOPUYHBIE U TPETUYHBIE aMUHbI. DU3UYECKUE
CBOMCTBA MPOCTEUIINX aMUHOB. AMUHBI KaKk opranndeckue ocHoBaHus. CoJii alIKMJIaMMOHHSL.
ANKWIMPOBAHUE U allJIMPOBAaHNE aMUHOB. Peakiiuym aMHHOB € a30TUCTOM KHUCIOTO.
ApomMarudeckue aMUHbl. AHUIUH. B3auMHOe BIusSHUE TPYII aTOMOB B MOJIEKYJI€ aHUJIMHA.
XUMUYECKUE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOICTBA, PEAKIIMU 3aMEIICHUS B apOMaTHUECKOe
PO, OKUCIICHHE, ayunuposanue). Juazocoedunenus. TlonydeHne aMUHOB U3 CIIUPTOB U
Hutpocoenunenuil. [Ipumenenne anunnna. Cepooprannyeckue coequnenus. [Ipencrasienue o
CepOOpraHNyYecKux coequHeHusIX. OCOOEHHOCTH X CTPOCHHUSI U CBOMCTB. 3HaYCHHE
CEpOOPraHNYECKUX COCAMHEHUH.

I'eTepouukius. OypaH v NUPPOJT KaK MPEACTABUTEIH MSTUWICHHBIX T€TEPOLIUKIIOB.
DIEeKTPOHHOE CTpOeHUE MOJIeKYIbI mupposa. Kucnornele cBoiicTBa nuppona. [Tupuann kak
MPEICTAaBUTEINb IIECTUUIICHHBIX TETEPOIMKIOB. DJIEKTPOHHOE CTPOESHUE MOJIEKYJIbl MUPUINHA.
OcHOBHBIE CBOICTBA MUPUANHA, PEAKIIMH 3aMELIEHUSI C APOMATHUYECKUM SJIPOM.
[IpencraBnenne 00 UMuIa30I1e, TUPUIUHE, TypUHE, TYPUHOBBIX U MUPUMHINHOBBIX
OCHOBaHUSIX.

JdeMoHcTpanuu.

1. OcHOBHBIE CBOMCTBA aMUHOB.

2. KauecTBeHHBIE pEAKIIMM HA AHUJIMH.
3. AHUIMHOBBIE KPACUTEINH.

4. OOpa3Ibl TETEPOIMKINYECKUX COSAMHEHU.
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JlabopaTopHble onbIThl. KauecTBeHHbIC pEaKIIUM Ha aHUJTUH.

IIpakTnueckas padora Ne9. Penienne skciepruMeHTaNIbHbBIX 3a/1a4 110 TEME
«A30TCOAEpKAIINE OPTAHNYECCKUE BEILIECTBAY.

Tema 6. Buonornyecku aktuBHble BemecTsa (144)

Ku p bl Kak CII0KHBIE YPHUPHI TIUIEPHUHA U BHICIINX KaPOOHOBBIX KHUCIOT. OMBUICHUE KUPOB.
I'uaporenu3zanus )KupoB. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT.

Y raeBo abl. MoHO- 1 aucaxapuabl. OyHKIIMU yTiIeBOAOB. brosiornyeckas pojib yriieBoJoB.
I'moko3a — Qu3nyeckre cBOWCTBA, JIMHENHHas U HUKInYecKas GopMbl. Peakium ritoko3sl
(oxucIeHne a30THOM KUCIOTOM, BOCCTAHOBJIEHHUE B IIECTUATOMHBIN CIIUPT), KAUECTBEHHbBIE
peakiuu Ha riaoko3y. bpoxenue rimoko3bl. pykTo3a Kak U30Mep TIIIOKO3bl. Pubo3a u
nezokcupudo3a. Ilonsamue o enuko3uoax.

Jucaxapuabl Caxaposa Kak IpeJCTaBUTENb HEBOCCTAHABIMBAIOIINX AUCAXaPUIOB.
Manvmosa u nakmosa, yeanoouosa. I'naponus nucaxapuoB. [loydaenne caxapa u3 caxapHou
CBCKIJIBI.

I[Tonwucaxapu sl Kpaxman, rimkores, nemnono3a. KauecTBeHHast peakius Ha Kpaxmall.
IM'maponn3 nmonrcaxapuios.

HykneunoBblekucioTbl. Hykieo3uasl. Hykneotunsl. HykiienHOBE KUCIOTHI Kak
npupoansie nosumepsl. Ctpoenue JJIHK u PHK. I'maponn3 HyKI€eMHOBBIX KHCIIOT.

AMUHOKHCJIO T bI Kak aM(poTepHble coeAMHEHUs. Peakiiuu ¢ KUCI0TaMu U OCHOBaHUSIMH.
O6pazoBanue cioxHbIX 3¢upoB. [lentunpl. [lenTuanas cBsi3b. AMUIHBIN XapaKTep MENTHIHON
cs3u. ['uaponus nentuaoB. benku. [lepBuunas, BropuyHasi ¥ TpETHUHAS CTPYKTYPBI OCJIKOB.
KauecTBeHHbIe peakiuu Ha OEIKU.

JdemoHcTpaumnu.

1. PacTBOpUMOCTB yII€BOJOB B BOJIC M 3TAHOJIE.
2. KauecTBeHHBIE peakIy Ha TJIIOKO3Y.

3. O6pa3ipl aMHHOKHCIIOT.

JladopaTopHublie onbIThl. 11. CBolicTBa rioko3bl. KauecTBeHHAs peakius Ha IIII0KO3Y.
Omnpenenenue Kpaxmaia B IpoAyKTax nutanus. 12. I{BeTHbIe peakuiuu OEIKOB.

KonTtpouabHnas padora Ne 4 1o Teme «A30TcoAepKalue 1 ONOTOTHIECKH aKTHBHBIC
OpraHUYECKHE BEILIECTBAY.

Tema 7. BoicokomoJieKyasipHbIe coequHeHust (44)

IToHsTHE O BEICOKOMOJIEKYJISIPHBIX BellecTBax. [lonnmepusanus v MoJIMKOHAEHC AN KaK
METO/IbI CO3/IaHMs OJIUMEPOB. DnacTomepsbl. [IpupoaHbIi U CHHTETHYECKUM KaydyK.
Cononumepusanus. CoBpeMeHHbIE TUIACTHKH (MOJIMITHIICH, MOJUIPOTHIICH, TOJUCTHPO,
MOJIMBUHUIIXJIOPH, (pTOpOIIacT, moausTHIEHTepedTanar, akpuia-0yraaneH-CTUPOIbHbIHN
IUTACTHK, MoMKapOoHatel). IIpupoaHbie M CUHTETHYECKHE BOJIOKHA (0030p).
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Hemouncrpanun. 1. O6pa3is! maactukoB. 2. Komreknus BonokoH. 3. [lonukonaeHcanus
STHJICHTJIUKOJIS C TepedTaneBoil KHCIOTOM.

JlabopaTopHble onbIThI. 13. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K PACTBOPAM KHUCJIOT U
LICJIOYEH.

IIpakTnueckas padora Ne 10. Pacnio3HaBaHue MJIaCTUKOB.

IIpakTnueckas padora Ne 11. Pacnio3HaBaHue BOJOKOH.

11 kaacce (3 yaca B HegeJro0, Bcero 102 yaca)
Tema 1. HemeTtausbl (314)

KJ'IaCCI/I(I)I/IKaHI/IHHeOpFaHI/ILIeCKI/IXBCHICCTB.BHCMGHTBIMCTaHJ'IBII/I
HEMETAJIbI U UX ITOJIOKCHHUC B HCpHOﬂquCKOﬁ CHUCTEME.

B o 10 p o a. [lonyuenue, puznyueckue 1 XUMUYECKHE CBONCTBA (PEeaKIMK ¢ METAIJIaMU U
HEMeTaJlJIaMH, BOCCTAaHOBJIEHUE OKCHUJIOB U cosieil). [ 'uapupl. TOMIMBHBIE 2IEMEHTHI.

I"anmoreH . O0mas xapakTepucTuka moarpynmnsl. Gusndyeckrue cBOKWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHUSI OKUCIUTEIbHON aKTUBHOCTH TAJIOTEHOB B COOTBETCTBUM C UX
MOJIOYKEHHUEM B Iepruoarndeckoit Taduie. [Iopsmok BEITECHEHUS FaJIOr€HOB U3 PACTBOPOB
rasioreHu1oB. OcobeHHocTH XUMHUH (Propa. XJI0p — MOITy4eHHUE B MPOMBIIIJICHHOCTH U
J1a00paTOPHH, PEAKIMK C METAJNIaMU U HeMeTautaMu. B3anMoaeiicTBre xjiopa ¢ BOJIOH 1
pactBopamu 1ienodeil. Kucmopoanbie coequHenus xjaopa. [ MmoxXaopuTel, XJ0paT v NepXaopaThl
KaK TUIIUWYHBIC OKucuTeau. OcoOeHHOCTH XuMuU Opoma 1 nojaa. KauecTBeHHas peakius Ha
Woj. ["anorenoBo-

A0OPOAbl — MOJYYCHHUEC, KUCIIOTHBIC 1 BOCCTAHOBUTCIIBHBIC cBoiicTBa. CosiHas KUCIIOTA U €€
conu. KauecTBeHHEIC pCaKklnn Ha raJIOrCHUA-NUOHBI.

DAIeMEeHTHNOATPYNMBIKHUCIO PO Ia. O0mas XxapakTepucTUKa MOATrPYIIIHL.
du3nyecKue CBOMCTBA MPOCTHIX BemecTB. O30H Kak auTOTPOIHAST MOJU(PHUKAIUS KUCIOPOIa.
[Tonyyenue o3zoHa. O30H Kak okucnurenb. [lo3uTuBHas U HEraTUBHAs POJIb O30HA B
okpyxatolei cpeae. CpaBHEHUE CBOMCTB 030HA U Kuciaopoaa. Boaa u nepokcu Bogopoaa Kak
BOJIOPOJHBIE COEMHEHUS KUCIIOPO1a — CpaBHEHUE CBOMCTB. [lepokcu Bogopoia Kak
OKUCIUTENb U BOCCTA-
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HoBuTelNb. [lepokcnasl Meramnos. Cepa. Ayutorponus cepbl. PU3HUECKUE U XUMUYECKHE
CBOICTBa cephl (B3aUMOAECHCTBHUE C METAJIAMU, KUCIOPOJIOM, BOAOPOJOM, PACTBOPAMHU
1ies104el, KucaoTaMu-okucauTensiMu). CepoBoopol — MOIy4eHHUE, KUCIOTHBIE U
BOCCTaHOBHTENIbHBIE cBOMCTBA. Cynbduapl. CepHUCTHIH ra3 Kak KUCIOTHBIN OKCHI.
OKuCIUTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA CEPHUCTOTO Ta3a. [loydenne cepHUCTOro
rasa B POMBINIJIEHHOCTH | JlabopaTtopun. CepHHUCTast KUCI0Ta U ee coyih. CepHbIN aHTUAPHU/I.
Cepnas kuciiota. CBOMCTBa KOHIICHTPUPOBAHHOKN U pa30aBIICHHON CEpHOM KUCIIOTHI. JlelicTBre
KOHIICHTPUPOBAHHOW CEPHOW KUCIOTHI Ha caXxap, METaJUIbl, HEMETAJIBI, CYJIb(OUIBI.
Tepmuueckas yctoilunBocTh cynbdaroB. KauecTBeHHas peakliys Ha CEpHYIO KUCIIOTY U €€ COJIU.
Tuocepnas kucioma u muocynvgamal.

A30THerocoeguHeHHu . JIeMEHThl MOArpynnsl a3oTa. O011as XapakTepucTUKa
noArpynmbsl. @u3ndeckre cBONCTBA MPOCTHIX BellecTB. CTpoeHNE MOJIEKYIbI a30Ta.
®u3NYeCKUe U XMMUYECKUE CBOMCTBA a30Ta. [loyueHne a30Ta B IPOMBIIILIEHHOCTH U
naboparopun. Hutpuael. AMMuak — ero nojydeHue, GUu3ndeckue u XUMHYECKUEe CBOMCTBA.
OcHoBHbIE CBOMCTBa BOAHBIX pacTBOpoB ammuaka. Conu ammonus. [loBenenue comneit aMMoHUsS
IIpU HarpeBaHUHU. AMMUAK KaK BOCCTaHOBHUTENb. [I[pumeHenne ammuaka. OKCHUJIBI a30Ta, UX
noxydeHue u coiicta. Okcna azorta(l). Oxucnenne okcuaa azota(ll) kucmopomgom.
Humepuzanus okcuaa azora(IV). AzoTtucras kucinora u ee coiar. HUTpuThl kKak OKHUCIUTENN U
BOCCTaHOBUTENH. A30THAs KUCIOTAa — (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MOIy4YEHHUE.
OTHoO1IEHNE a30THOM KUCIIOTHI K METaJIaM U HEMETaJuIaM. 3aBUCUMOCTb IPOJTYKTa
BOCCTAHOBJICHUS a30THOM KHUCIOTHI OT aKTUBHOCTH METaJlIa U KOHIIEHTPALUH KUCIIOTHI.
TepMuueckas yCTOWUUBOCTh HUTPATOB.

dochopuerocoenuueHu s Amorponus pochopa. Xumudeckue cBoricTBa docdopa
(peaxiuu ¢ KUCIOPOIOM, TaJOr€HaMH, METAJUTAMH, CJIOKHBIMH BEIIECTBAMH -OKHCITUTEIISIMH,
menouamn). [lomyuenue u npumenenne pochopa. @ochopnsiii anruapun. Oprodochopnas u
MeTadochopHas KHCIOTHI U uX coyd. KaduecTBeHHast peakius Ha oprodocdatsl. Paznoocenue
opmodghocgopnotui kucromsl. Ilupoghocghopnas kucroma u nupogpocgpamoi. Pochuasl. ochuH.
Xnopuowl pocghopa. Okcuo gocpopa(lll), pochopucmas xucroma u ee conu.

Y raepo a Amnorponus yriepoaa. CpaBHEHHE CTPOCHHS U CBOMCTB rpaduTa U anmasa.
OynnepeH Kak HOBas MOJIeKy/sipHas Gopma yriepoa. I'paden kak MOHOCIION rpadura.
YrnepoaHbsie HAHOTPYOKHU. YT0JIb. AKTUBUPOBAHHBIN Yroib. AncopOuus. XUMUYECKUE
coiictBa yris. KapOuzasl. ['naponus kapOuaa kanelius U kapOuaa amomunus. KapOust
MEePEXOIHBIX METAIJIOB KaK CBEpXIpouyHblie MaTepuanbl. Oxcuabl yriaepoaa. O0pazoBanue
yrapHOTO ra3a Ipu HEMOJHOM CTOPAHHUH YTJIsl. YTOJb U YTapHBIH ra3 Kak BOCCTAHOBUTEIH.
Peakuus yrapaoro rasa c pacruiaBamu mienodeid. CuHTe3 (pOopMHUATOB U OKCAIaTOB. YTIIEKUCIBIN
ra3. YroJjibHas KHCIOTa U ee conu. [loBeieHne cpeqHuX 1 KUCIIBIX KapOOHATOB MPU HATPEBAHUU.

K PEMHHU . CBoiicTBa MMPOCTOI'0 BCUICCTBA. Peakuuu ¢ XJIOPpOM, KUCJIOPOAOM, paCTBOpPaAMHU
IIEI0YEH. OKCI/II[ KpEMHU: B IPUPOAC U TCXHUKE. erMHI/IeBHC KHUCJIOTBI U UX COJIH. FI/I)IpOJ'II/IS
cunrnkaToB. Cuitan — BOAOPOAHOE COCAUHCHUC KPECMHMU.

b o p. Oxcup 6opa. bopras kucnora u ee conu. bypa.

Hemouncrpanuun. 1. lopenue Bogopoaa. 2. [lomydenue xiopa (onsIT B mpodupke). 3. ONBITHI ¢
O6poMHOiI1 Boioil. 4. OKuCIUTENbHBIE CBOMCTBA pacTBOpa runoxjiaopura Hatpus. 5. [lnaBnenue
cepsl. 6. 'openue cepsl B kucinopoje. 7. Bzaumoneiictsue xenesa ¢ cepoid. 8. ['openue
cepoBogopona. 9. Ocaxaenue cynbpuaos. 10. CoiicTBa cepuucroro raza. 11. JlefictBue
KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTHI HAa MEJb U caxapo3y. 12. PacTBopeHne ammuaka B BOJIE.
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13. OcHoBHBIE CBOMCTBA pacTBOopa aMMuaka. 14. Katanutuueckoe OKUCIeHHE aMMHuaKa. 15.
[Tonyyenue oxcuaa azora(ll) u ero oxkucienue Ha Bosayxe. 16. JleficTBue a30THOM KUCIOTHI Ha
Mmenb. 17. F'openne dhocdopa B kuciopose. 18. [Ipespamienue kpacuoro gpochopa B OeIblit u ero
cBeueHue B TemMHote. 19. BzanmopetictBue docopHoro anruapuaa ¢ Boaoit. 20. O6pasibl
rpaduTa, anmasa, kpemuus. 21. 'openne yrapaoro raza. 22. Tymienne miaMeH# yriIeKUCIbIM
razoM. 23. PaznoxxeHue mpamopa.

JladopaTopHble onbIThI. 1. [lonydenue xjgopa u u3ydeHue ero cBOMCTB. 2. O3HaAKOMIJICHHE CO
CBOMCTBAMHM XJIOpCOAEpKAIIUX oTOenBarenei. KauectBeHHas peakiiusi Ha rajJoreHuI-HOHBL. 3.
CaoiicTBa Opoma, Mojia U ux coseil. Paznoxkenue nepokcuaa Bogopoaa. OKuciIeHUEe U0 U/
HMOHOB TIEPOKCHUIOM BOJIOPOJA B KUCTOM cpene. 4. M3ydeHune CBONCTB CEpHOM KUCIIOTHI U €€
coJieit. 5. M3yuenue CBOMCTB BOJHOTO pacTBOpa amMmmuaka. 6. CBoicTBa cojieit aMMOHHUSI.
KauectBennas peakius Ha pocdar-uon. 7. KauecTBeHHas peakiius Ha KapOOHAT-HOH.
Paznoxxenue ruapokapbonara Hatpus. 8. McripiTanne pacTBOpa CUIIMKATa HATPUS MHIUKATOPOM.
9. O3HakoMJIeHHE ¢ 00pa3amMu MPUPOTHBIX CUIIUKATOB.

IIpakTuyeckas padora Nel. [Tonyuenue Bogopona.

IIpakTuyeckas padora Ne 2. [loyyeHne XJ10pOBOJAOPOAA U COJISTHOM KUCIOTHI.
IIpakTuyeckas: padora Ne 3. [lonydenne ammuaka 1 U3y4eHHE €ro CBOMCTB.

IIpakTuyeckas padora Ned4. [lonyyeHue yriaeknucioro rasa.

IIpakTuyeckas padora Ne 5. BolnosHeHHe SKCIIEpUMEHTANIBHBIX 3a/1a4 10 TeMe «HemeTranmib.

KonTpoabHast padora Nel no reme «Hemeramib».

Tema 2. Metasibl (304)

O0muitoO630pP2ITEMEHTOB—MeTa o B. CBOICTBA IPOCTHIX BEIIECTB-METAIIOB.
Mertannuueckue Kpuctanueckue pemerku. CriiaBbl. XapakTepucTUKa Haubosee U3BECTHBIX
crutaBoB. [lonmydeHune u npumMeHeHHE METAILIOB.

[lle1ouyHBIEMETaJIJbl— 00IIas XapaKTEPUCTUKA MTOATPYIIIBI, XapaKTEPHBIE PEAKIIUN
Hatpus U Kanus. CBoiicTBa 11en04HbIX MeTaiuioB. [lomyuenue menounbix Metamio. Cona u
eIKNU

HATp — BayKHEUIIME coeAMHEHUs HATpUsl. bepriunii, Maraui, MeJI04YH03eMeETbHbIE METAILIIBI.
Marnuii 1 KaJnblnid, uX 00I1as XapaKTepUCTHKA Ha OCHOBE T0JI0KeHus B [leprnoandeckoii
cucteme snementoB JI. . MenneneeBa u ctpoenust aromoB. [lonyuenue, ¢pusndeckue u
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE MarHUsl, KaJbIUsI U UX COeTUHEHHH. AM(OTEPHOCTH
OKCHJa U THIpoKcua 6eprnius. XKecTKOCTh BOJIBI U CIIOCOOBI ee ycTpaHeHus. Okpacka
MJIaMEHU COJISIMU IISIIOYHBIX U IIEJI0YHO3EMEIbLHBIX METAIOB.

ATIOMUHUN PaCHpOCTpaHeHHOCTL B ITpuUpoae, (1)I/I3I/I‘-ICCKI/IC U XMMHYECKHE CBOMCTBA
(OTHOI_HCHI/IC K KHUCJIOpOoaY, raJioreéHaM, paCcTBOpaM KUCJIIOT U menoqeﬁ, aJIIOMOTepMI/IH).
AM(bOTCpHOCTB OKCHUIa U TUAPOKCH A aJIFOMHUHUS. Conu amromunus. [Toaroe PA3JIOKCHUC
BOJIOM COJIeH allFOMHHHUS CO c1a0bIMU JABYXOCHOBHBIMH KHUCJIOTaMHU. AnroMuHAaTHI B TBECPAOM
BHJIC U B paCTBOPC. HpI/IMCHCHI/IC amomunus. Coeounenus antoMUHUsL 8 HUSUIUX CIMENEeHSIX
OKUCJIEHUAL.
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OnoBowucBUHe U PU3NUECKHEe U XUMUUYECKUE CBOMCTBA (pEaKLMU C KUCIOPOAOM,
kucinoramu), npumenenue. Comnu onoa(ll) u ceunua(ll). CBUHLIOBBIN aKKyMYJIATOD.

MeTannbemoOOYHBIXTOAT Py . OCOOEHHOCTH CTPOSHHS AaTOMOB ITEPEXOTHBIX
METaJLIOB.

X p o M. Puznyeckue CBOMCTBA, XUMUUYECKUE CBOMCTBA (OTHOIIEHKE K BOASIHOMY Hapy,
KHCJIOPOAY, XJIOPY, PACTBOPaM KHUCJIOT). MI3MeHEeHNEe OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THJIPOKCUIOB XPOMa C POCTOM CTEIIEHU OKUCIICHHUS.
AmdorepHnbie cBoiicTBa okcuaa u ruapokcuna xpoma(Ill). Oxucnenne coneit xpoma(Ill) B
Xxpomatbl. B3auMHble nepexopl XpOMaToB U AUXPOMATOB. XpOMaThl U AUXPOMAThI KaK
OKHUCJIUTEIIH.

MapraHen— Qu3nveckne U XUMHIECKUE CBOMCTBA (OTHOIICHUE K KUCIOPOTY, XJI0PY,
pactBopam kucinot). Oxcua mapranna(I'V) kak okucnauTens u katanuzatop. [lepmanranaT xamnus
KaK

okucnutenb. Maneanam(VI) kanus u e2o ceoticmaa.

K e 11 e 3 0. Haxoxnenue B mpupoie. 3Hau€HHUE Keme3a A OpraHu3Ma yeaoBeka. Ouzndeckue
cBoiicTBa xene3a. CiuiaBsl kele3a ¢ yriepoJoM. XUMHYECKHE CBOMCTBA JKelle3a
(B3aMMOICHUCTBHE C KUCIOPOJIOM, XJIOPOM, CEPOM, YIiIeM, KUCIOTaMH, pAaCTBOPaMH COJIECH).
CpaBHeHI/Ie KHUCJIOTHO-OCHOBHEIX ¥ OKHUCIUTEIHHO-BOCCTAHOBUTEILHLIX CBOMCTB THAPOKCHUaa
xene3a(ll) u ruapoxcuna xenesa(lll). Comm xenesa(ll) u xenesa(lll). Metonsr mepeBoa coseit
xene3a(ll) B

cosmm xkene3a(lll) u o6paTHo. OxucHuTENbHBIC CBOICTBA coennHeHuH xene3a(lll) B peakiusx ¢
BOCCTaHOBHTEISIMU (HOAUIOM, MebI0). [{naHuHbIe KOMITIIEKCHI JKene3a. KauecTBeHHbIE
peakuuu Ha wonbl xene3a(ll) u (11I).

Me 1 ». Haxoxaenue B npupoje. Pu3ndeckue 1 XUMHUIECKUE CBOKMCTBA (B3aUMOICHCTBHE C
KHCJIOPOJIOM, XJIOPOM, Cepoi, kKucioTaMu-okucautesssMu). Conu meau(1l). Mennsliii kynopoc.
Ammuakatel meau(l) u meau(Il). Tlonyduenue oxcuna meau(l) BocctaHOBICHUEM THAPOKCHIA
menu(1l) rroko30i.

Cepe6po. Pusnueckre U XUMUYECKUE CBOMCTBA (B3aMMOCHCTBHE C CEPOIl, XJIIOPOM,
KHCTOTaMH-OKUCIUTENsIMU). OcaxkieHne okcuia cepedpa mpu IeHCTBUY I1IEJI0YH Ha COJIU
cepebpa. AMMmuakaThl cepedpa kak okucnurend. KauectBeHHas peakiiys Ha HOHBI cepedpa.

3 010 To0. Pu3nyeckre 1 XUMHYECKHE CBOHCTBA (BBaHMOﬂeﬁCTBHe C XJIOpOM, ((HapCKOﬁ
BOJIKOI». Crioco051 BBIACIICHUSA 30J10Ta U3 30JI0TOHOCHOM IIOPOABbI.

]_I " H K. DuU3nyecKkue U XMMHUYECKHE CBOMCTBA (B3aHMOHeﬁCTBHe C raJiorcHaMu, KucCJopoaom,
cepoﬁ, pacTBOpaMu KUCJIIOT U menoqeﬁ). AM(I)OTepHOCTB OKCHUJa U TUAPOKCHU A HUHKA.

P Ty T5. [IpeacraBneHue o CBOMCTBAX PTYTH U €€ COCAUHEHHUSX.

Hdemoncrpanun. 1. Komneknus metamios. 2. Komnekuus Musaepanos u pya. 3. Kosnekuus
«Amomunuity. 4. Komnexknus «Kene3o u ero cruassl» 5. BzaumoaeiictBue HaTpus ¢ BOAOH. 6.
OxparvBaHue MIaMEHH COJISIMU IIEIOYHBIX U IEeT0YHO3EMENbHBIX METAIIOB. /.
B3aunmopelictBue kanbius ¢ Bojou. 8. [InaBnenue amomunus. 9. BzaumoaeiicTBue alntoMuHUS
co menoysto. 10. B3aumopeiicTBue Xxpoma ¢ COISTHON KUCIOTOM Oe3 noctymna Bo3ayxa. 11.
Ocaxnenue ruapokcuna xpoma(lll) u okucnenue ero nepokcuaoM Bogoposa. 12. Bzaumusie
Mepexo/Ipl XpOMaToB U IuxpoMaroB. 13. Paznoxenue aquxpomarta ammoHus. 14. Anromorepmust.
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15. Ocaxnenue ruapokcuna xxene3a(lll) u okucienue ero Ha Bo3ayxe. 16. Beigenenue cepedpa
W3 €ro COoJIeH JEUCTBUEM MEJIH.

JladopaTopublie onbIThl. 10. OkpamBaHye jIaMeHu COSIUHEHUSIMU HIEJIOYHBIX MeTauioB. 11.
O3HakoMJIeHHE C MUHEPAJIAMU U BaXKHEHIIIMMH COSAMHEHUSMHU MIEJIOYHBIX METAJIJIOB. 12.
CBoiicTBa cCOeIMHEHMH 1IeN0YHbIX MeTaiIoB. 13. OkpalirBaHue MJIaMeHH COJIIMU
IIEJI0YHO3EeMENbHBIX MeTallIoB. 14. CBolicTBa MarHus u ero coenuuenuid. 15. CpoiicTBa
coequHeHUH Kanbiws. 16.Kectkocts Boapl. 17. B3aumoelicTBue amOMUHUS C KUCIOTaMH U
menoyamu. 18. AMdorepHsie cBoiicTBa ruapokcuna amomurus. 19. Ceoticmea onosa, ceunya u
ux coeournenuil. 20. Cpoiicta coseii xpoma. 21. CBoiicTBa Maprania u ero coelMHeHun. 22.
N3yuenne munepanos xene3a. 23. CpoiicTBa xkeine3a. KauecTBeHHbIE peakIi Ha MOHBI XKelle3a.
[Tonyuenue oxcuna meau(l). 24. CpoiicTBa Meau, ee CIUIaBOB U coeAnHeHui. 25. CBolicTBa
IUHKA U €r0 COeIUHEHUN.

IIpakTnueckas padora Ne6. [lomydyenne ropbkoii coyim (CEMHUBOIHOTO CyiIb(aTa Maruus).
IpakTuyeckas padora Ne 7. [TonydyeHue amroMOKaIuEeBhIX KBACIIOB.

IIpakTHyeckasi padora Ne8. BrinonHeHne sKCIIEpUMEHTANBHBIX 33/1a4 10 TeMe «MeTauibl
TJIABHBIX MOATPYIIID).

IIpakTuyeckas padora Ne9. [lonyyeHne MeqHOTO Kymopoca.
IIpakTuyeckas padora Nel0. [TonydeHue Kene3HOro Kyrnopoca.

IpakTuyeckas padora Ne 11. BeinoHeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTaibl
MOOOYHBIX MOATPYIIII.

KonTpoabHast padora Ne 2 o teme «MeTayiby.

Tema 3. CTpoenune atoma. XumMuyeckasi CBsi3b (84)

Crtpoenueatoma Hykmuasl. M3otonbl. Tunel paainoakTuBHOrO pacnana. TepMosaepHbIid
cunte3. [lomydyeHne HOBBIX 3JIeMeHTOB. SnepHbie peakuuu. CTpoeHue 3JeKTPOHHBIX 000J1049eK
atomoB. [Ipencrasiienne o kBaHTOBOM MexaHuKe. KBaHTOBBIE yKciia. ATOMHBIE OpOUTAIIH.
Pannyc atoma. DneKkTpooTpULIaTEIbHOCTb.

XHUMHUUYECKasCBS3b. BUbl XMMHUUECKON CBS3H. KoBaneHTHas cBA3b U €€
XapPaKTCPUCTUKHU (I[J'II/IHa CBA3U, INOJISIPHOCTD, HOJAPU3YECMOCTDh, KPATHOCTD CB?I3I/I). Honnas
CBSI3b. MeTalmnueckasi CBSI3b.

CtpoenueTBepablXT e Kpucrammueckue u amopgHslie Tena. Tumsl
KPUCTAJTIMYECKUX PELIETOK METAJUIOB U MOHHBIX COEUHEHNI. MEXMOIEKYIsIpHbIE
B3auMoJIeiicTBUA. BooponHas cBs3b.

Hdemoncrpanuun. 1. Kpucramummueckue pemietku. 2. Moaenu MoJeKyi.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX peakumii (179)

TennoBoiiodpdpekTXUMHUUYECKOHpeakI . DHIOTEPMUUECKHE U
9K30TepMUUecKue peakiuu. 3akoH ['ecca. TemnoTa 06pa3oBaHus BelecTBa. JHEPTHs CBS3H.
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[Tonsitue 06 suTanbnuu. IlousTue 06 s3uTpOonUHN. BTOpOIi 3aKOH TEPMOANHAMUKHI. DHEPrUs
I'n66ca 1 KpUTEpUU CaMOTIPOU3BOIBHOCTH XUMUYECKOH peaKIuu.

CKOpPOCTBXMMHUYECKUXDPEAKI UM EE 3aBUCUMOCTb OT IPUPOJIbI PEArUPYIOIIUX
BEILIECTB, KOHIICHTPALIUHA PEareHTOB, TEMIIEPATYPhl, HAIMYHS KaTaIu3aTopa, IIOMaau
MIOBEPXHOCTH Pearupyrolinx BeulecTB. 3aKoH aelcTBytomux macc. [Ipasuno Baunt-I'odda.
[TonsiTne 06 SHEprUM aKTUBAIMK M 00 SHEPreTHIECKOM Mpoduiie peakunu. [ oMOreHHbIi 1
reTeporeHHbli karanus. [lpuMeps! KaTaaUTHUECKUX MPOIIECCOB B TEXHUKE U B KHUBBIX
opranu3max. @epMeHThl Kak OMOJIOTMUECKHE KaTalu3aToPBbl.

OOpaTtumeblepeaknuu Xumuieckoe pasHoBecue. [Ipuniun Jle larense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel qucconnanuu. Pacuer pH pactBopos
CHJIBHBIX KHCIIOT U 1esouel. /Ipoussedenue pacmeopumocmu.

Ps JAaKTHUBHOCTHUMCECTAII O B. IlousTue o CTaHJAPTHOM JJICKTPOAHOM IMOTCHIHAJIC U
BHGKTpOHBH)KymCﬁ CHJIC pCaKIH. XUMHUYECKHE NCTOYHHUKH TOKA: TaIbBaHUYECCKIE OJICMCHTHI,
AKKYMYJIATOPBI U TOILIMBHBIC 3JICMCHTHI. 3J'I€KTp0J'II/13 paciiaBoB U BOJHBIX paCTBOPOB
OJICKTPOJIMUTOB. 3axonbl JIeKmpoausda.

JdeMoHcTpanuu. 1. DK30TepMHAYECKHE U SHAOTEPMHAYECKHE XUMHUYECKHE peakuuu. 2. Temiosbie
SIBJICHUS TIPY PaCTBOPEHUU CEPHON KUCIIOTHI 1 AMMHAYHON CETUTPBI. 3. 3aBUCHMOCTh CKOPOCTH
peaxkiuu OT MPUPO/IbI BEIIECTB HA MPUMEPE B3aUMO/ICHCTBUS paCTBOPOB PA3INYHBIX KUCIOT
OJINHAKOBO} KOHIIEHTPAIMU C OJUHAKOBBIMH KYCOUKaMH (TpaHyjamMH) LIMHKA U OJIMHAKOBBIX
KYCOYKOB Pa3HbIX METAJIJIOB (MarHusl, lIMHKA, JKeJie3a) C PaCTBOPOM COJISTHOM KUCIIOTHI. 4.
B3anMoelicTBre pacTBOPOB CEpHOM KUCIOTHI C PaCTBOPAMU THOCYIb(aTa HATPHUs Pa3TuIHOM
KOHLIEHTPALIMK U TEMIIEpATyphl. 5. Pa3iioxxkeHne nepokcua BOIOPOAa ¢ IOMOIIBIO
HEOPraHM4eCKUX KaTaJln3aTOpOB U MPUPOIHBIX 0OBEKTOB, COAEPIKAIINX KaTanasy.

JlaGopaTropHble onbITHI. DAKTOPHI, BIUSIONINE HA B3AMMOACHCTBHE METAJIa C paCTBOpaMHU
kucnoT. CMeleHrne XUMUYECKOT0 PaBHOBECHSI IIPH YBEIMUEHUU KOHIICHTPAI[UU PEareHTOB U
MpoIyKTOB.26. Katanuruueckoe pasnokeHue nepokcuia BoAopoaa

IIpakTuyeckas padora Nel2. CkopoCcTh XUMUYECKOW PEAKIIUU.
IpakTuyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonrtpoabHnas padora Ne3. TeopeTuyeckrne 0OCHOBbI XUMUHU.

Tema 5. Xumnueckas TexHoJ10rus (74)

OCHOBHLIerI/IHI_[I/IHBIXI/IMI/I‘leCKOI\/'ITeXHOJ'IOFI/II/I.HpOHSBOZ{CTBOCGp
HO MW KHC IO T bl KOHTAKTHBIM CIIOCOOOM. XUMU3M mnmpomnecca. CBIpBe AT IPpOU3BOACTBA CEP-

HOM KHUCHOTHL. TexHoJaoruueckas cxema nmponecca, mMpouecChl U arIraparhbl.

Hp OH3BOACTBOAMMH aKa. XUMU3M nmpounecca. Onpez[eneHI/Ie OIITUMAJIBHBIX YCHOBI/Iﬁ
MMPOBCACHUA PCAKIIUU. HpI/IHLII/IH NUPKYJEIOUA U €T0 peajin3aliusd B TEXHOJIOTHYECKOM CXEME.

MeTtannypr us. Yepnas merasuryprus. JJoMeHHbII npo1iecc (CbIpbe, yCTPONUCTBO TOMEHHON
Ie4YM, XMMHU3M npouecca). [I[pon3BoaCcTBO cTany B KUCIOPOJIHOM KOHBEPTEPE U B AIIEKTPOIIEUaX.

0] praHun4dceCKHUu W cuHTe 3. Cunmesvl Ha OCHO8e CUHME3-2A3d. HpOI/ISBOIlCTBO METaHOJIA.

OKoJorus u Hp06J'ICMa OXpaHbI 01<py>Ka101u6171 CpCabl. 3eneHas XUMHUSL.
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Hemoncrpanumn. 1. Ceipbe A IPOU3BOJCTBA CEPHOU KUCIOTHI. 2. MOJEINb KHIISIIEro CJIOs.
3.2Kene3nas pyna. 4. O0pasibl CIUTaBOB XKee3a.

Tema 6. Xumusi B ObITY H Ha cJIy:k0e oomecTBa (94)

Xumus utd. JXKupel, Oenku, yriaeBoabl, BATaMUHBL. [IumeBsie 100aBKH, X KIaCCU(DUKALINS.
3anpelieHHbIe U pa3pelieHHbIe TUIeBbIe J00aBKu. JlekapcTBeHHbIE cpeacTBa. Kpacku u

NUTMEHTHI. [[pUHINITBI OKpalMBaHus TKaHed. Xumus B crpoutensctse. Llement, 6eToH. Ctekio

1 Kepamuka. TpaauliMOHHbIE U COBPEMEHHBIE KEpaMUUecKue MaTepualbl. CBEpXIpOBOsIIast
kepamuka. beitoBasg xumus. Ot6enuBaromne cpeacTBa. XUMHUS B CEILCKOM XO035HCTBE.
WNucextunmas! n nectunuasl. Cpenctsa 3auuThl pacteHuil. Penemientsl. OcoGeHHOCTH
COBPEMEHHOM HayKu. MeTo10JI0TUsl HAyqHOTO UCCleoBanus. [Ipogeccus xumuka.
Mamemamuueckasn xumus.

[Touck xumnueckoit unpopmauuu. Paboma c 6azamu OAHHBIX.

Jemoncrpanuu. 1. ITumessie kpacutenu. 2. Kpamenue tkaneit. 3. OtbenuBanue TkaHei. 4.
Kepamunueckue marepuaisl. S. [[BeTHbie cTekia. 6. Komnekus « TommMBo u €ro BUIbD.

JlaGopaTopHbie ONbITHI. 27. 3HAKOMCTBO C MOIOIIUMH CPEJICTBAaMU. 3HAKOMCTBO C
otOenuBaromMu cpenctamu. 28. Kien. 29. 3HakoMCTBO ¢ MUHEPATBHBIMU YIOOPEHUSIMU U
W3yYECHHUE UX CBOUCTB.

KontpoabsHas pa6ora Ne 4. liTorosast KOHTpoJibHas padoTa.
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Y4eOHBIA IJIAH

10 xaacce (3 4 B Heaeunto, Beero 102 4, u3 HUX 3 Y4—pe3epBHOE BpeM#)

B mom uucne

Homep Konuuecmeo
Tema npaKkmuuecKue | KOHMpOabHble
membl uacos
pabomul pabombol
[ToBTOpenue u yrinyoieHue 3HaHUH
1 18 1 1
OCHOBHBIE IOHATHUS OPraHUYECKOMN
2 XUMHUU 13 - -
3 YrieBo10poibl 25 2 1
Kucnoponconepxamnme
4 OPraHUYECKHUE COCTMHEHUS 19 5 1
A3OT- U cepocoiepKallue
5 COEIMHEHUS 6 1 -
6 Buosornuecku akTUBHBIE BEIIECTBA 14 - 1
BricokOMONEKYISIpPHBIE COEMHEHUS
7 4 2 -
PesepBHOE Bpems 3 } -
HUTOIO: 102 11 4
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Y4eOHBIA IJIAH

11 kaace (3 4 B Hegenro, Bcero 102 v)

B mom uucne

Homep Konuuecmeo
Tema npakmuuecKkue | KOHMpoibHble
membl uacoe
pabomul pabombol
HemeTtasibl
1 31 5 1
MeTanibl
2 30 6 1
Crpoenue atroma. XuMu4eckas
3 8 - -
CBSI3b
OcHOBHbIE 32aKOHOMEPHOCTH
4 NPOTEKAHUS XUMHUYECKHX peaKkui 17 2 1
XUMHYeCKasi TEXHOJIOTUs
5 7 - -
Xumus B ObITY M HA CJIyKOe
6 obmecrna (114) 9 - 1
UTOTO: 102 13 4
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